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AC~NCY. fOR TOXIC SUBSTANCES AND DIS 
DIVISION or! HEALTH ASSESSMENT ~D 

!
PUBLIC HEALTH ADVISORY 

NAVAJO·B~OWN VANDE~V£R 
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2) 

~~ ~ atGIS'l'~ 
,NSULTATION ~ ' 

I ~o 
~AVAJO-DESIOERIO URANIUM MINI~~REAS 

I NAVAJO NATIONS 
BLUEWATER, NEW MEXICO 

! Septembe~ 2@, 1990 

StotamontAf Pyrpo&e 

this Publie Health Advieort ia issued to inform t 
frotection Agency (EPAJ 1 t~e Navajo NatiOh!, the 
(IHS), the BU(tau of Indiad Affairs (8IA), tha St 
public ot a significant thteat to human health ne 
Atttr evaluating available 'inform6tion and viaiti 
for toxie Subotances and g!seaae Reqittry (ATSDR) 
Publie Health Advisory is ~arranttd for the N1vaj 
and Havajo-Desiderio (K·D) ,Uranium Minin~ Areas. 
uranium-containinq radioactive mint vattea, a~eae 
with heavy metalt, and many phy1ieal bazatd• form 

,Environmental 
i$n Health Se~v1c~ 
ot New Mexico, and the 
luewater, Ne~ Mexieo. 
he Jrea, the Agency 

s dete~inea that thia 
own Vanderver (N-BV) 
presence of 

entially contaminated 
e basit of thia 

Adviaory. ( 

lt the request of the EPA, Region VI and the N~valiupetfund Office (NSO}, 
~TSDR initiated preliminari inveatigatione ot the r diolog1ca1, ch~ica\1 
and physical hazards aasooiated with the N-BV an4 b uranium mln$1, Theat 

l 
sites are not presently on the National Prioritie 1tt1 but the NSO and 
the EPA art developing Preiiminary Site Aaseasmen s 

t 

I 
A site visit •aa ~ade to t~e Navajo•Btown Vanderv,r and Navajo-oeaiderio 

kert at the time of the 
iait, the data t'ken 

Uranium Mining Artal. F16~d monitoring data were t 
visit. The ATSDR has oonc uded, based on the ait 
during that vieit, and eva uation of other a~ailaHl 
presence of u~anium-conta19ing mina •aat~a, areee 
with heavy metals, and mant physical hazards are 
This finding has led to th+ iaauance of a Public 

lnfo~tion, that the 
tentially contaminated 

fJpublic health conc~rn. 
e lth Advieoty. 

l•c!oround I 
~he N-BV and N-D tltes are in Bluevator, about 4 n 9 miles ea&t of 
Prewitt, New Mexico, r~ape9ti~ely, loth area3 ar n the Amb~oeia L~~t 
subdistrict of the Granta Qranium Min!nq District Aocesa to the areas is 
via improved dirt roads. theee ~ining areas are n ag~icultural rural 
settings and ad,aeent to riaidentia1 properties. ! th mines are locatad on 
land o~n&d by lht N8vajo N.tions and held in trus y the Bureau of Indian 
Affairs. The present ownet of the N-8V mine is . Brown Vanderver, who 

~ 
i 

1 
f 
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li~es at the lite with his extended family. the ~w~er of the N-O ~ine is 
~r,. Jenny Desiderio, who ~nherittd tht mine fro~h~r dteeased husband and 

J lives on the 'itt with he~ extended family. 

tho JSO oatimat11 tbl~ ot lach eito thoro are oppt~imately ~S people, 
0 of wham are ehildran. ~eta than 3 milts from h aites is a prt!chool 
ith a student enrollment ~f about 30 ohildren. · ~t SOO persone are 

pottntiall~ affected by t~eae lites. 
I 

l 
A potable mUhicipal·type ~tet tupply ayatem for ~h~a•ea is derive~ from a 
well inatalltd by the IRS.• th• estimated depth o he well it about 
1,100 fttt. iowevtr, not ~11 resid~nta are on th s water ayetem. Th~ 

lla ~~.a ~ tboae rtei~t~Ctl ~ot oD the public u ly are aballow well 
·"Y•tcu operated by windndlle. , 

I 
The N-BV area eneOftlpuaea •bout 155 aor~a, and tb 
130 ac,es. Both sites initially were open-pit ~~i 
~he ope~·pit operations, tbe N-Bv are; includes h r 
ventilation shafts, aom~ of which are almost vert c 
use tome ahafte a1 loli4 .)ste disposal pite. 

I 

-D mine covers about 
operatione. Beifdes 

tontal mine ahafte and 
1. 'l'ht local re!ld$nte 

Historically, the N-BV min~ waa operated periodie 1 y from 1952 to l9G6 by 
various companies includinV Santa re Uranium, rtd r 1 Uranium Mesa Mining 

t Ccmpany, and the Cibola Mining Company. During t e opetations of this 
udne, conventional mining techniques ~ere ~sed. h ore removed from the 
mine woo believed to be eo~ted by hand and 1hippe o region~~ mille 
located in the Shiprock, ~ew Mexico, or the Duran o Colorado, areas. In 
ita draft Preltminary Asse~~ment of the site, NSO d eumented that over 
2S,OOO tona were re~ovt4 t~~ the mine. The ore r ceasing produced about 
49 tons of utanium oxide (U~08 ) and over 37 tons f vanadi\un pentoxide 
(V 0 ) . Ores not meeting ~ne screening criteria o uranium content 
we~e5diacarded at the mine eite. These oree no- 1 e the 101da leadin9 to 
tho Btown-Vande%ver residential and ~ine areas. • ~ 

From 1952 to 1957, the N-~mint was opereted by • ate re~ (exact naMe 
unknown, mAy not be the a~ company 11 prtviousl enttonedJ and the 
Manosh Minea from Grante, ~ew Mexico. The mining t chniq~e in~olved 
removing the 10il overburd~n with heavy equipment f llowe4 by drilling and 
bla1tin~ the oroe loose. ~he ores then were ttue e to arta ~lle for 
proceeein9. Ore• not meeting the minimum requir& e t.• for \1ran1um oont~nt 
were diaposed of at on-ait~ locations. The NSO e t ~tet that the 
11,110 tons of oce remove~ by this o~erat1on cont i ed over 83,000 pounds 
of u3o8 and over 17 1 ~00 po~ndt of v2o5. 

At both the N-BV and the J.-n mines, the physical lalarde are of pa~tteulat 
• concern because of tbe n~er of children known t tlide in the area. 

These phyoical hazards ine~ude both open mine aha t and open pits. 
Beeause of tht d&~th of the shafts an4 th• unrest i .t&~ acce!e, an 
inadvertent intruder either entetin9 or !allinq i t the shafts could be 

I 

difficult to find and rescbe. 
I 

l'a~e 2 
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Explanation of ter-ns 

I' J"" 'I*O~·:. z/.ftt~fl -. 

This document contains t~rms associat!d with radioactivity and exposure 
dose &$ the result of radJation exposure, which ay be unfmiliar or 
~iainterpreted by the public. The te~inology u ed in this Publie Htelth 
Adviaory ia defined he~e.: 

A roentgen (1\) is the uni~ ot radiation exposure t r ~anma radiat.ion or 
X-rays and generally dtti'l\u the amount ot entr r&nsferred from the 
radiation to the air. An1 exposure of on• k ia e u valent to the en@rgy 
deposition of 87.7 rade ~r q:~ of air. For g radiatio~, a r&d !e 
ap9roximately equal to a ~em. Nationwidt, the n t ral backqrouhd exposure 
ia nearly 300 millirema per year, including expo u t to radon. 

I 
A ~Qm (roentqen equivalent man) is a unit of doe quivaltnce, ~herea~ • 
roel\tgen it the vnit of ~~posurt to ionizing rad a ion. The rem equa1!zes 
the various types of ra~iltion. The rem is a fu c ion of the rediation 
absorbed dose (the ~ad) a~d the quality of radia 1 n. A ~llir~ ia 
1 one-thousandth (1/1,000) of • rem and a mieror m ie 1 one-~illionth 
(1/1,000,000) of a rem. In ter.mt of radiation t ; qarnma rays are the 

f least damagin9 internally an4 alpha particles (h 1 urn nucleus) are the molt 
harmful upon txpoaure in the body • 

I 

~ 
The unit of radioactivity- J.a the curie, e<tu&l tottte llJI\OUnt ot 
radioactivity pt&aent in pne qr~2of radium, A 1 oeurit CpC~) ia &qual to 
a trillionth of a curie (l a 10 ). Exposure 1 v ls of the radioeethe 
gas, radon 11 commonly ex~ressed as pCi per lite pCi/L) • 

Bt!it fo~ AIW.Iw: I 
During the veek of July 2t~21, lttO, pertonnel f ATSDR Headquarter• an~ 
·legion VI o!ficea toured thea• tittt. Accompany n the ATSOR petiO~nel 
we~e representatives of the locel N~vajo chapter a d NSO. During the 
visit, radiatio:• readinqs1 were collteted by both A SD.R and the N90 . • Discussions also were hel~ with officials and me r~ o! the Navajo Notione 
conc$rnin~ life-etyl~&, pbpulations, health cone r a, and land use in these 
areas. f 
Along the roadbed lead1nito the N-BV aite, the r a was littered with 
rocks and ore tailings. Within these materials, t e uranium ores 
(yellowish material) wer~ clearly vialbla. En•1 o ental r~dtation 
~eadings along the road, pbtained with a c~li~re t Ludlum Mo~el 19 gamma 
xadiation detector equipped with an Nai(Tl) ecin i lator, ran1ed from 
epproxtmately 50 mieroroe~tgens per hour (u~/h) o over 500 ~R/h, ~hereas 
the background radiation ~eadins was 6 u~/h. Ev d n~e also aug9ested that 
radioactive material had pdgreted off-site beeau e of both w1nd-borne 
distribution a~d eurface runoff during seasonal 

I 
At the m~tn mine shaft lo~attd i~ th~ pit-mined lr~a, ore t'jlinqs were 
randomly piled around th~ site and radi~tion re~ i ~s were elevated abovt 
background. A horizontal ehaft entering the mou.t ~n wae ob&erved; lnd 

i 
I "a1e 3 
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during discussions with lo~al residents, it ~as mlntioned that the sh~ft 
ne shaft in not 
observed; one sha£t was 
constructed ovet this 
not ttftotively 

branches into three section!. Entrance tb this 
restricted. Vertical vent'ilation ahafts "eu el.s' 
&l:•out 10 ciagrtes trorn vert=ical. A 1milll sha.ek w~ 
ventilation shalt however,f accesa to the shaft wa 
restrjcted. toeated near ~he residential areas 
being used •s ~olid waste ~ispoaal areas by the 1 
adita may r\ln at least 3oo: feet in length or dept,.,, 
are less than 200 feet frob\ ae'Veral edita, and ac' 
elso unreotrioted. . ' 

• I 

open ad~te (,hafts) 
1 residents. These 
The residentiel areas 

s to these adits is 

. AlthoU9h air 1amplin9 data are lacking, bteauee cf ~ha urani~ content Of 
r. ,theae ~nea, the abatta provide an excellent pat~~r the release of raden, 
•, a nat~rallJ oecu:ring by-p~oduct ot urani~ decay 

i I 

During minin9 operations, 'nalyaia of the oret in i ated the presence of 
heavy metals. These inelu~ed vanadium, arsenic, a ium, chromium, 
~gneaium, manoane,e, strontium, titanium, and 1i c nium. Leaching may 
have occurred from these ores; bowever, no analys s of enviro~ental 
·~plea are available to ve~1fy the presence of t e • cont~inanta. 
Although recent aampling information is lackin9, h pottntial exieta fo~ 
humans to be exposed to t~tse contaminanla throuo n;estion or inhalation. 

I 
The Navajo-Desidetio mine is a aeries of optn-pit~a 
to 50 foot in depth and o( varyino lengths. The a 
lite w&te about 50 u~/h. )o restricted access to t 
d~ring the site visit1 chfldrsn play and liveat6c 
area, and residential arti• are within 100 yards 

eas ot approxiMately 30 
iation readings at thit 
e pits was observed 
r~'• freely ~n the 

c 
the pits. 

i 

Through a Navajo interpre~e:, the owner of the mi e Jeany Desidetio, 
infor.med us that her gran~son fell into Oftt of th ita during a eltddin9 
accident. The child, who ·reportedly tuffered. bra dama;e, died • fe• 
years after the accident. I lecordinq to Mrs. nest e io, at least 11 
livestock died after inqeltinq COfttaminated rain t r that reportedly 
collect• in the pite. Whe\htr tbe dead aftt~la ex~n•4 by a 
vetarinar.1an 11 not known~ However, the NSO offi la believe the animall 
m•y have di~ after 1nt•tting heavy .. tale that 1 a hed from the ores into 
the pit areat. i 

I 
j 

Of the v@rified. cont.aminat'\ts in these areas, 
and a member of its decay ·9eries, r•don. Of the 
iaotopes of uranium, uraniurn-238 (0 .. 238)-i.s t'he : 
concentrations greater thin 99 percent. The pri 
two alpha particlte, each ~ith a decay energy of 
eleGtron volte (MeV) , ThJ dec~y chain of which 
in the production of both~radium·226 and radon~22 
tt~inatee with eta~le le~d·206. During thi8 de 
and g~a r•ys are ptoduc~d as well as additional 
differ~nt decay energies (1). lteauae uranium i 
daily human dietary inta~4 ia tpproximately 1.9 

t 
I 
I 

hqt 4 

f coneern are uranium 
aturally occurrinq 

abundant, present at 
mode of decay is via 

roximat•lY 4.2 million 
8 ia the parent result8 
nd ulti.roately 
aeries, b~ta particles 
pha particles, '11 at 
iq1.1i tous in natut"e, the 
ogramt. Therefore, the 
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body normally contains an Jstimated 90 rnicroarams 
eorresponds to a body burd~n of about 30 pi~ocuri 
66 percent is aaaociattd w~th the skeletcn; the t 

tissues . The biol09ical half-life it 100 days fo 
for the kidneys (2) . 1' 

After ingestion, the fract onal uptake of ur~niurn 
r 

for vater-aoluble inorganie fo~s and 0.002 for w 
The critical org~ns for in~estion are the ekeleto 
surfaett are the critical Qrgan •fter inhalation, 
IOlubili•ation of depoeite4 uranium followed by aas 

123~ 

\lraniwn. This 
Of this amount, ebout 

inder ie in the soft 
hole bod~t •nd 15 days 

to the blood is 0.05 
r·insoluble fo~ (1~. 
nd kidneys. The lung 
tho~gh there ia aome 
rption or 

iniestion (2) . = 

BeeauJe Rn-222 ie an 1nertJgaa, ~at of the inhal d gas ie exhaled, with 
only that which dec&yed potentially :emaininq wit i the lunge, Thtlt. 
rJdioactive mattriale dt~otited •ithin the lung e p ae the bronchial 
epithelium li~ing the tesp ratory sytttm, reaulti q in an elevated ris~ of 
lun9 cancer (3,4). £xposufe to radon and rado~ p o eny ha$ been directly 
correlated with the a~pear.nce of lung cancer in ns, The fitat 
epidemiological studi•s of'radon exposure wete cod cted in 1879 in 
Europe. Since then, euch atudies have been oondu t d •o~ldwide and many 
are etill in progress. Th~ etudies involve u~•ni min•~a and 1how 
increasin9 risk• of lung c'tcinomaa as accumul't~ kpoaure to theae 
producte increased (4). f 

~n-222 d~cays by emitting ~n alpha particle with n energy of appro~imately 
5.5 MeV and gamma ~ays ~it~ an energy of 0.51 MeV The halfMlife of ~n·222 
is 3.8 days (l). Tht d&oay producte are also ra o otive, emitting mostly 
beta p~rticles and gaMm~ rays with an alpha parti l released durin9 one 
decay step. The&e radon p~ogeny, with halt·livee r nqing !rom seoon~• to 
over 20 years, ultimately peoay to a stable (nonr d oactivt) fo~ of lead. 

The implications of radon ~xposure are difficult o evaluate. R~don is 
I inert an6 therefore doe1 nut attach to eurtaces. H wever, the decay 

progeny are cha~ged parti~lea &hd can eltctrostat c lly attach to 
turfaces. Moat progeny i~ediattly attaoh to ae~ s ls. The ratio of 
attached progeny to unatti.ched progeny 11 importa t in dote ¢~loulations 
for as the ratio increaaei, the radiation do&e to l nq sur!8ces incteoses. 
Other factora affectinq t~e lung dose include the r tio of Rn·222 to ita 
progeny, the breathini pa~terns, lung char~cteria i a, aex, and age of the 
individual exposed. In a 'recent report from the • ional ~esearch Council 
(NRC), the dose from the ~adon pro9eny waa of qre r risk than ekpoeure to 
radon qae (4), Dose est~tee have been publish y the National Couneil 
on Radiation Ptotection arid Measurement•, tbt NC (3). The NCRP estiro~tee 
that the ri&k of deJelopirig lung canetr followin lifetime exposure to 
Rn-222 h 2.1 x 10- pft pCi/L exposure un.~et ''"" · nm•nttl conditione. 
The NCRI also ftates th$t.the doae to the bronch region$ of$ typieal 
working adult beeause of 4xpoeure to ln~222 is 0 rad per ytot per 
pei/L. For a 10-year ole( child (12 houu Clctive 2 hours resting), the 
dose estimate ia 0.45 ra6/vear per pCi/L . . I 

I hge 5 
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Because detailed environm~ntal monitvr.ing for he 
materials has not been pe~forme~, it is difficul 
risks due to internal upt~ke of these materials. 
exposure to ionl~ing radiation ean bt evaluated 

I 
monitoring results obtain~d by ATSDR and NSO. 

1~11 ... P.ra7 
~141:i:I'HfJI•fJ I 

~~metals an1 rAdioactive 
o determine the health 
ow~ver, tht e~ternal 

slng the on-acene 

The Brown-Vandet~er mint ~itt ia in a residentia rea. In titimatinq the 
annual expoJure to extern~l ionizin9 radiation b e use of the contaminants 
in the area, A~SD~ used tht following assumption or a ~~~imally ~xposed 
individual tMEI) • ~he MEI would live on the eit o~ 100 ~ercent of the 
time (24 hours) and 365 d~ye per year. The aver g exposure, incl~ding 
background in the area, 11 estimated conservatlv 1 to be approximately 
125 uA/h. Aesuminq theae'valuea and the 24-hour e poaure, the extern~l 
radiation at thia eite could result in an indivi u 1 rece!vin~ ·~ txternal 
annual exposure of nearlyfl R, about 3 percent o hioh il fro~ natural 
background. l' 

The risks of txpoaure to adiation have bttn inv B 1iated for nearly 
100 years and th~ values have been peer reviewed a d aceepttd by the 

f teientific community. tn. te~• of risk '!\~.ate , the NC~, in 1987, ua•4 
a riRk value for excess c~ncers of 1 x 10 pet & p~r year tor whole 
body e~posure (5). The B~!R V report (6), rele~ e in 1990 by the NRC, 
places the ~3sk of exceaa·eancer mgltality as a e ult of lifetime exposure 
at 5.2 x 10 for males ahd 6 x 10 for femaleo ( able 4-2, BE!R v 
repcrt). Veing the e&t~ted population of thie a ea, this would translate 
to approximately three exbess caneer deaths tor e 14ents in this ar•a aa a 
reault of exposure to th~ radiation in this •rea 

I . 
Furthermore, bocause of t~e inherent production f redori released from the 
uranium-containing oret, the internal-radiation o e, especially to tht 
bronchial epithelium of t~e lunqs, eould be even h gher. In a 1988 report, 
the NRC atated that the estimate4 doae to these 1 suee fftr exceeds any 
dose to organe ttom external natural backo:ound e iation (4) • However, 
aince no specific radon ~tasurementa have been m d in this ar~f, eet!mates 
of potential internal expb&ura to radon cannot b valuated. 

~QnChlaiOill 

. l 
I 

I 
( 

The Agency for Toxic Suhe\ancee and Disease keqiftr. concludes that the 
Navajo-Brown Vanderver and the NajavoN~tJiderio r nium Mining Areas poaa a 
tiqnificant threat to human health for resldentt o these areas based on 

) theat premises: } 
l 

1. The predictions of the external exposurelmbdtl utinq the eatimated 
exposures greatlf exceed the ~•eommeodat oha of the NCa~ . 

·•.; • 
2. The death of li~Jstock that consumed sta 

cont~!nated with h~avy ~etals, especial 
processed for either feed or humsn cone 
human health. 

Page 6 

dln9 water believed to be 
if the c~rcasse~ are 
ion poees a hazard to 
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!he many open mdn~ areaa, mine shafts, 
to these areas cr~ate a saf~ty ha~ard. 

i 

the unrestricted access 

Since evidence au~9ests that radioactive ~taminants art migrating 
off·site and that peavy metals may be ass 'ated with the 
r~dioactive mater~al, the local food~nd 1 tttock eropt could bt 
contaminated. Thit co~ld r•~ult in a aig, icant internal exposure 
to both radioactiv; ~teriala and heavy ~ 11 i! tht31 crops at• 
ingtate4. 1 

5. It ia apparent tha't ftot all local reaiden· • are supplied with 
tace contamination 
individual welle ~y 

y txpoat(1 to 

public water. Because of the runoff and 
arouncl thaae sitei, the water q\lality of · 
be auepeet and ha~ardous to human chronic 
radioactive materials and heavy metals. 

1 

i 
j 

1 
UC~NOATlONS 

i 
Tht ATSD~ proposes the following reeommendationt 
health of area reeidente: i • 

protect tht public 

1. Ditaooiate loeal *e!dent·a from tht lrownJ.~nd.ervet 11\!ne eite until 
. . ".adio.~ctive oo"tamrnetio~ it :e~vecS. 

2. Implement lite rtl~rictiona to the open pJt~, mine ahattt, ~~~ 
other mine accee~ }>oint e. ·· . 

3. Irnmedi•tely e~iJ p~lic water tuppliet Ef private wells in the 
area for ~aciioacti~e ··liateriah an<1 heaV}' ala that may be preaent 
and ezceed drinkin~ water atandarda. Tho e wells exceedinq 
1tandard1 thould ~e eapped and residents u plied with safe 
drinking water. f 

i 
4. 1n1ure that the o~n pits are lined, fill~= capped, and covered 

with clean fill. ~~· would prevent the dvertent intruder from 
fallinq into thl pit•, preventing Injury n possibly de~tb. 

! .. 

~. During any remova~ action1, i~plement dual ~ontrol and site acce~s 
rettrictlone. 1 

t 

6. 8.-.ple biota and ~ir particulates and mobltbr radon to ascertain 
the potential tor internal radiation ex.po.t&e. 

I 
. . t ~ 

7 • . lecauae thla ia a ~hronic e~po,ute, pet£ 
countinq o~ ~rinaiyeis of the local reaid 
body burden• and ~he amount of internal! 

f 
8. ATSoa ebould obtain health care reoorda 

areas ftom eithet \nt lHS or BIA cllnict 
~ecotd8 coul<l be usecl to eatabl:hh a bue 
local resident•. Furthermore, these rec 
local reaidenta wtre iovolved in earlier • atudiea of urani~~ miners. 

Pa9e 7 

monitoring by lung 
s to determine uranium 
posited uranium. 

residents in these 
offices. Theae 

·• e health a tat ut of the 
might indicate if 

lio Health Ser~ict 
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